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We  encountered  a  patient  who  suffered  a  head  injury  that  translated  to  the  optic  nerves,  leading  to 
dramatic  unilateral  right  optic  nerve  edema.  The  decedent  was  a  20-year-old  unsecured  passenger  in 
a  convertible.  The  car  collided  with  a  pickup  truck.  The  patient  survived  for  8  h.  At  autopsy,  a  commi¬ 
nuted  skull  fracture  involving  the  right  frontal  bone  including  the  right  orbital  plate  was  found.  The  right 
optic  nerve  measured  1.2  cm  in  diameter,  compared  to  only  0.4  cm  for  the  left  optic  nerve.  Micro¬ 
scopically,  the  right  optic  nerve  was  markedly  edematous,  but  the  nerve  fibers  and  nuclei  were  viable 
and  intact.  The  dramatic  difference  in  size  between  the  right  and  left  optic  nerves  can  be  attributed  to 
several  mechanisms.  The  survival  interval  was  essential  for  the  asymmetrical  swelling  to  take  place. 
Optic  nerve  trauma  is  relatively  rare  in  head  injuries,  reported  to  be  present  in  0.5%  of  automobile 
accidents  and  assaults.  Other  causes  of  optic  nerve  trauma  and  edema  include  tumors,  osteopetrosis,  or 
reaction  to  a  peripheral  hemodialysis  shunt. 
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1.  Introduction 

Optic  nerve  trauma  and  edema  can  develop  from  automobile 
accidents,1,2  assaults,1  tumors,3,4  or  exotic  causes  such  as  osteo¬ 
petrosis5  or  a  peripheral  arteriovenous  fistula.6  The  common 
feature  in  these  cases  is  impairment  of  the  venous  circulation  of  the 
optic  nerve,  either  by  direct  compression,3,4  venous  thrombosis,6  or 
increased  intracranial  pressure.5  Some  causes  of  optic  nerve  edema, 
particularly  those  involving  trauma,  may  be  multi-factorial. 

We  recently  encountered  a  patient  who  suffered  a  head  injury 
with  distinctive  direct  force  to  the  orbit  that  translated  to  the  optic 
nerves,  leading  to  dramatic  injury.  We  report  this  case  to  illustrate 
an  unusual  pattern  of  intracranial  injury,  and  to  alert  examiners  to 
be  aware  of  this  unique  blunt  force  injury  to  the  head. 

2.  Case  report 

The  decedent  was  a  20-year-old  unsecured  passenger  in 
a  convertible.  The  driver  appeared  to  have  suffered  seizure-like 
activity  and  lost  consciousness  while  operating  the  vehicle.  The  car 
crossed  the  centerline  and  collided  with  a  pickup  truck.  The  driver 
survived  and  was  transported  to  the  hospital  in  critical  condition. 
The  subject  was  extracted  from  the  vehicle  and  transported  to  the 
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emergency  department,  where  the  evaluation  showed  him  to  have 
a  Glascow  coma  score  3,  incontinence,  and  poor  rectal  tone.  On 
physical  examination,  there  was  a  laceration  of  the  left  elbow,  a  right 
upper  extremity  contusion,  a  right  shoulder  dislocation,  and  a  left 
ankle  fracture.  Computed  tomography  (CT)  scan  of  the  head  showed 
a  right  skull  fracture,  intracranial  swelling,  and  a  C5  fracture  of  the 
cervical  spinal  cord.  The  injuries  were  assessed  to  be  unsurvivable,  and 
the  patient  was  declared  brain  dead.  His  family  consented  to  organ 
and  tissue  donation.  The  patient  lived  for  approximately  8  h  from  the 
time  of  the  accident  to  organ  collection.  After  organ  and  tissue 
procurement,  the  body  was  then  transferred  to  our  office  for  autopsy. 

The  prominent  head  injuries  included  right  periorbital  ecchy- 
mosis  and  a  full-thickness  laceration  of  the  right  forehead. 
A  comminuted  skull  fracture  involved  the  right  frontal  bone 
including  the  right  orbital  plate.  The  right  optic  nerve  measured 
1.2  cm  in  diameter,  compared  to  only  0.4  cm  for  the  left  optic  nerve 
(Fig.  1).  Diffuse  right  frontal  subdural  and  diffuse  subarachnoid 
hemorrhages  were  present.  The  brain  showed  right  frontal  lacera¬ 
tions  and  contusions,  and  contusions  of  the  brain  stem.  There  was 
a  transverse  fracture  of  the  C5  vertebral  body.  Other  injuries  were 
consistent  with  those  observed  clinically. 

Microscopically,  the  right  optic  nerve  was  markedly  edematous, 
but  the  nerve  fibers  and  nuclei  were  viable  and  intact.  The  left  optic 
nerve  showed  minimal  edema  and  intraparenchymal  hemorrhage. 

The  cause  of  death  was  determined  to  be  blunt  force  injuries. 
The  manner  of  death  was  accident. 
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Fig.  1.  Optic  nerves  at  autopsy.  Note  the  prominent,  swollen  right  optic  nerve 
compared  to  the  left.  A  subarachnoid  hemorrhage  can  be  appreciated  in  the  frontal 
lobes,  which  are  reflected  away  from  the  skull  base. 


3.  Discussion 

The  dramatic  difference  in  size  and  pathological  reaction 
between  the  right  and  left  optic  nerves  can  be  attributed  to  several 
mechanisms.  The  path  of  the  force  the  automobile  accident  inflic¬ 
ted  on  the  patient’s  right  orbit  caused  the  primary  injury  to  the 
right  optic  nerve,  with  reactive  edema.  The  skull  fracture  that 
involved  the  right  orbital  plate,  which  disrupted  but  did  not  tran¬ 
sect  the  optic  nerve,  further  caused  it  to  swell  and  provided  room 
for  it  to  do  so.  Common  to  all  of  these  mechanisms  was  the  fact  that 
the  patient  survived  for  at  least  8  h  after  his  injury,  even  though  he 
was  brain  dead  based  on  physical  findings.  Had  he  died  immedi¬ 
ately  at  the  time  of  the  collision,  the  impressive  difference  between 
the  sizes  of  the  optic  nerves  likely  would  not  have  developed. 

Optic  nerve  trauma  is  relatively  rare  in  head  injuries,  reported  to 
be  present  in  0.5%  of  a  British  series,  predominantly  from  auto¬ 
mobile  accidents  and  assaults.1  While  all  deaths  in  this  series  had 
ocular  trauma  of  some  sort,  over  half  of  the  patients  with  ocular 
injuries  survived  with  no  significant  neurologic  impairment.1  Iso¬ 
lated  unilateral  optic  nerve  edema  has  been  reported  in  a  patient  of 
a  rear-end  car  accident,2  in  which  the  patient  responded  to  corti¬ 
costeroids  and  recovered. 

Obviously,  tumors  of  the  optic  nerve4  or  its  adjacent  structures 
such  as  the  meninges3  can  cause  unilateral  enlargement  and 
reactive  edema  of  the  optic  nerve.  Recovery  depends  on  the 
ability  to  treat  the  primary  or  obstructing  tumors.  Very  unusual 
problems  leading  to  unilateral  optic  nerve  edema  have  been 


reported  in  osteopetrosis,  which  can  cause  solitary  nerve 
compression  and  reaction,5  or  in  reaction  to  a  peripheral  hemo¬ 
dialysis  shunt,  in  which  venous  thrombosis,  stenosis,  or  hyper¬ 
tension  have  been  identified  as  possible  causes  of  the  reaction  in 
the  optic  nerve.6 

In  cases  of  orbital  fracture  with  survival,  optic  nerve  trauma 
and  swelling  can  lead  to  visual  impairment  and  blindness.7 
Surgical  decompression  of  the  orbit  can  allow  the  nerve  to 
recover  and  vision  to  be  restored,  although  the  decision  to 
operate  must  be  made  on  an  individual  basis,  since  operative 
risk  may  outweigh  benefit.7,8  Spontaneous  recovery  of  optic 
nerve  function  is  also  possible.9  The  value  of  steroids  in  treating 
optic  nerve  swelling  may  be  in  dispute,  particularly  more  than 
8  h  after  the  initial  injury.9  Significant  visual  recovery  is  possible 
in  spite  of  serious  injury,  however,  so  prudent  observation  and 
intervention  can  be  important  for  managing  survivors  with  this 
complication.7,10 

This  young  man  survived  for  8  h  in  a  vegetative  state,  long 
enough  to  develop  marked  unilateral  optic  nerve  edema.  In 
somebody  who  died  suddenly,  such  a  gross  finding  likely  would  not 
have  developed.  It  is  worth  being  aware  of  this  condition  as  another 
sign  of  prolonged  survival,  and  to  note  it  as  a  finding. 
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